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L3 ANSWER 1 OF 27 MEDLINE 

AB We recently reported that cADP-ribose (cADPR) and ADP- 

ribose (ADPR) play an important role in the regulation of the 

Ca (2+) -activated K(+) (K(Ca)) channel activity in coronary arterial 

smooth 

muscle cells (CASMCs) . The present study determined whether these novel 
signaling nucleotides participate in 11 , 12 -epoxyeicosatrienoic acid 
(11, 12 -EET) -induced activation of the K(Ca) channels in CASMCs. HPLC 
analysis has shown that 11,12-EET increased the production of ADPR but 

not 

the formation of cADPR. The increase in ADPR production was due to 
activation of NAD glycohydrolase as measured by a conversion rate of NAD 
into ADPR. The maximal conversion rate of NAD into ADPR in coronary 
homogenate was increased from 2.5 +/- 0.2 to 3.4 +/- 0.3 nmol*(-l) *mg 
protein(-l) by 11,12-EET. The regioisomers of 8,9-EET, 11,12-EET, and 
14,15-EET also significantly increased ADPR production from NAD. Western 
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blot analysis and immunoprecipitation demonstrated the presence of NAD 
glycohydrolase, which mediated 11 , 12 -EET-activated production of ADPR. In 
cell-attached patches, 11,12-EET (100 nM) increases K(Ca) channel 
activity 

by 5.6-fold. The NAD glycohydrolase inhibitor cibacron blue 3GA (3GA, 100 
microM) significantly attenuated 11, 12 -EET-induced increase in the K(Ca) 
channel activity in CASMCs . However, 3GA had no effect on the K(Ca) 
channels activity in inside -out patches. 11,12-EET produced a 
concentration-dependent relaxation of precontracted coronary arteries. 
This 11, 12 -EET-induced vasodilation was substantially attenuated 
by 3GA (30 microM) with maximal inhibition of 57%. These results indicate 
that 11,12-EET stimulates the production of ADPR and that intracellular 
ADPR is an important signaling molecule mediating 11, 12 -EET-induced 
activation of the K(Ca) channels in CASMCs and consequently results in 
vasodilation of coronary artery. 

2002176256 MEDLINE 
21890559 PubMed ID: 11893556 
Role of ADP-ribose in 11 , 12 -EET-induced 

activation of K(Ca) channels in coronary arterial smooth 
muscle cells. 

Li Pin-Lan; Zhang David X; Ge Zhi-Dong; Campbell William B 
Department of Pharmacology, Medical College of Wisconsin, 
Milwaukee, Wisconsin 53226, USA., pli@post.its.mcw.edu 
HL-51055 (NHLBI) 
(NHLBI) 

AMERICAN JOURNAL OF PHYSIOLOGY. HEART AND CIRCULATORY 
PHYSIOLOGY, (2002 Apr) 282 (4) H1229-36. 
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Journal; Article; (JOURNAL ARTICLE) 
English 
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Entered Medline: 20020509 
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AB Cyclic adenosine diphosphate ribose and 

adenosine diphosphate ribose (ADPR) play an important 

role in the regulation of intracellular Ca(2+) release and K(+) channel 

activity in the coronary arterial smooth muscle. The role of these 

signaling nucleotides in the control of vascular tone has yet to be 

determined. The present study was designed to determine whether ADPR 

produces vasodilation in coronary arteries and to explore the 

mechanism of action of ADPR. ADPR (10-60 micromol/1) was found to produce 

endothelium- independent relaxation in a concentration-dependent manner in 

isolated and pressurized small bovine coronary arteries. The ADPR-induced 

vasodilation was substantially attenuated by adenosine 

deaminase (0.2 U/ml) , and the P(l) purinoceptor antagonist 

8- (p-sulf ophenyl) theophylline (50 micromol/1), with maximal inhibitions 

of 

60 and 80%, respectively. When the coronary arterial homogenates were 
incubated with ADPR, the production of adenosine and 5 1 -AMP was 
detected. The adenosine production was blocked by the 
5 ' -nucleotidase inhibitor, alpha, beta-methylene adenosine 

5 1 -diphosphate (MADP, 1 mmol/1) , which was accompanied by a corresponding 
accumulation of 5' -AMP. This 5 ' -AMP accumulation was substantially 
inhibited by the apyrase inhibitor sodium azide (10 mmol/1) . Moreover, 
ADPR was hydrolyzed into 5 ' -AMP by purified apyrase. In agreement with 



their inhibitory effect on the adenosine production, MADP and 

sodium azide significantly attenuated the vasodilator response to ADPR. 

The metabolism of ADPR to adenosine was only detected in 

cultured coronary arterial smooth muscle cells but not in endothelial 

cells. We concluded that ADPR produces vasodilation in small 

coronary arteries and that the action of ADPR is associated with the 

adenosine production via an apyrase- and 5 ' -nucleotidase-mediated 

metabolism. 

S. Karger AG, Basel 
2 001182421 MEDLINE 
21093291 PubMed ID: 11173996 
Adenosine diphosphate ribose dilates 
bovine coronary small arteries through apyrase- and 
5 ' -nucleotidase-mediated metabolism. 
Zhang D X; Zou A P; Li PL 

Department of Pharmacology and Toxicology, Medical College 
of Wisconsin, Milwaukee, WI 53226, USA. 
DK54927 (NIDDK) 
(NHLBI) 
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AB Nitric oxide (NO) is implicated in many different biological functions. 
This is due to its widespread distribution in tissue and to its ability 

to 

react with a range of molecules in the organism, of which haemoglobin 
(Hb) , soluble guanylyl cyclase (GC) , and superoxide anion are of 
particular note. In this review we describe the biological pathways of NO 
and their involvement in its physiological effects and toxicity. This 
endothelial factor rapidly diffuses into the vascular compartment, and 

the 

reaction with the Hb haem group is the main metabolic pathway for 
endogenous NO. Hb is, therefore, a scavenger for this mediator, which 
prevents it from reaching the tissue components. NO also reacts with the 
GC haem group, and this combination is fundamental to its acute 
vasorelaxing effect. Although molecular oxygen plays a very small part in 
the oxidization process of NO in biological systems, NO reacts with the 
superoxide anion to generate peroxynitrite at a rate that is limited only 
by its diffusion coefficient. This reaction is important in pathological 
conditions because the peroxynitrite thus formed is a selective oxidant 
and nitrating agent that interacts with numerous biological molecules, 
thereby damaging them. In addition, of particular note are the 
interactions of NO with thiol groups, which may mediate several relevant 
effects in the organism. NO may also activate endogenous 
ribosyltransf erases, which facilitate the transfer of adenosine 
diphosphate -ribose groups from nicotine adenine dinucleotide to 
the G protein amino acid residues. These last two processes may also be 
involved in the control of arterial tone and more precisely so when 
chronic NO production takes place. 
Copyright 2000 Academic Press. 
ACCESSION NUMBER: 2001095448 MEDLINE 
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Nitric oxide reactivity and mechanisms involved in its 
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cADP-ribose (cADPR) induces the release of Ca(2+) from the 
intracellular stores of coronary artery smooth muscle cells. However, 
little is known about the role of cADPR-mediated intracellular Ca(2+) 
release in the control of vascular tone. The present study examined the 
effects of nicotinamide, a specific inhibitor of ADP-ribosylcyclase , on 
the vascular tone of bovine coronary arteries. A bovine coronary artery 
homogenate stimulated the conversion of nicotinamide guanine dinucleotide 
into cGDP-ribose, which is a measure of ADP-ribosylcyclase 
activity. Nicotinamide significantly inhibited the formation of cGDP- 
ribose in a concentration-dependent manner: at a concentration of 
10 mmol/L, it reduced the conversion rate from 3.34+/-0.11 nmol . min(-l). 
mg(-l) of protein in control cells to 1.42+/-0.11 nmol. min(-l). mg(-l) 



of 



protein in treated cells, a 58% reduction. In U46619-precontracted 
coronary artery rings, nicotinamide produced concentration-dependent 
relaxation. Complete relaxation with nicotinamide occurred at a dose of 8 
mmol/L; the median inhibitory concentration (IC(50)) was 1.7 mmol/L. In 
the presence of a cell membrane -permeant cADPR antagonist, 8 -bromo-cADPR, 
nicotinamide-induced vasorelaxation was markedly attenuated. Pretreatment 
of the arterial rings with ryanodine (50 micromol/L) significantly 
blunted 

the vasorelaxation response to nicotinamide. However, iloprost- and 
adenosine- induced vasorelaxation was not altered by 8-bromo-cADPR. 
Moreover, nicotinamide significantly attenuated KC1- or Bay K8644 -induced 
vasoconstriction by 60% and 70%, respectively. These results suggest that 
the inhibition of cADPR formation by nicotinamide produces vasorelaxation 
and blunts KC1- and Bay K8644 -induced vasoconstriction in coronary 
arteries and that the cADPR-mediated Ca(2+) signaling pathway plays a 



role 



in the control of vascular tone in coronary circulation. 
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AB Endotoxin (Etx) causes excessive activation of the nuclear repair enzyme 
poly (ADP-ribose) synthase (PARS), which depletes cellular energy 
stores and leads to vascular dysfunction. We hypothesized that PARS 
inhibition would attenuate injury to mechanisms of pulmonary 
vasorelaxation in acute lung injury. The purpose of this study was to 
determine the effect of in vivo PARS inhibition on Etx- induced 

dysfunction 

of pulmonary vasorelaxation. Rats received intraperitoneal saline or Etx 
(Salmonella typhimurium; 20 mg/kg) and one of the PARS inhibitors, 
3-aminobenzamide (3-AB; 10 mg/kg) or nicotinamide (Nic; 200 mg/kg), 90 

min 

later. After 6 h, concentration-response curves were determined in 
isolated pulmonary arterial rings. Etx impaired endothelium-dependent 
(response to ACh and calcium ionophore) and -independent (sodium 
nitroprusside) cGMP-mediated vasorelaxation. 3-AB and Nic attenuated 
Etx-induced impairment of endothelium-dependent and -independent 
pulmonary 

vasorelaxation. 3-AB and Nic had no effect on Etx-induced increases in 
lung myeloperoxidase activity and edema. Lung ATP decreased after Etx but 
was maintained by 3-AB and Nic. Pulmonary arterial PARS activity 
increased 

fivefold after Etx, which 3-AB and Nic prevented. The beneficial effects 
were not observed with benzoic acid, a structural analog of 3-AB that 

does 

not inhibit PARS. Our results suggest that PARS inhibition with 3-AB or 
Nic improves pulmonary vasorelaxation and preserves lung ATP levels in 
acute lung injury. 
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Inhibition of PARS attenuates endotoxin- induced 
of pulmonary vasorelaxation. 

Pulido E J; Shames B D; Selzman C H; Barton H A; Banerjee 
A; Bensard D D; Mclntyre R C Jr 

Department of Surgery, University of Colorado Health 
Sciences Center and Veterans Affairs Hospital, Denver 
802 62, Colorado. 
GM-49222 (NIGMS) 
(NICHD) 
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AB We examined whether human cardiac tissue contains diadenosine 

polyphosphates and investigated their physiological role. Extracts from 
human cardiac tissue from transplant recipients were fractionated by size 
exclusion-, affinity-, anion exchange- and reversed-phase chromatography. 
MALDI-MS analysis of two absorbing fractions revealed molecular masses of 
676.2 Da and 756.0 Da. The UV spectra of both fractions were identical to 
that of adenosine. Postsource decay MALDI mass spectrometry 
indicated that the molecules with a mass of 676.2 Da and 757.0 Da 
contained AMP and ATP, respectively. As shown by enzymatic cleavage, both 
molecules consist of two adenosines interconnected by either two 
or three phosphates in 5' -positions of the riboses. Two 
substances can be identified as 5 5 "' -PI, P2 -diphosphate (Ap2A) and 
5', 5" '-PI, P3 -triphosphate (Ap3A) . Ap2A and Ap3A, together with ATP and 
ADP, are stored in myocardial -specif ic granules in biologically active 
concentrations. In the isolated perfused rat heart, Ap2A and Ap3A caused 
dose -dependent coronary vasodilations. In myocardial 
preparations, Ap2A and Ap3A attenuated the effect of isoproterenol, 
exerting a negative inotropic effect. The calcium current of guinea pig 
ventricular myocytes, stimulated by isoproterenol, was also attenuated by 
Ap2A and Ap3A. The presence of Ap2A and Ap3A in cardiac-specific granules 
and the actions of these substances on the myocardium and coronary 

vessels 

indicate a role for these substances as endogenous modulators of 

myocardial functions and coronary perfusion. 
ACCESSION NUMBER: 1999196951 MEDLINE 
DOCUMENT NUMBER: 99196951 PubMed ID: 10094930 

TITLE: Identification and characterization of diadenosine 

5 ' , 5" ' -PI, P2 -diphosphate and diadenosine 
5 i t 5 n i _pi / P3 -triphosphate in human myocardial tissue. 

AUTHOR: Luo J; Jankowski J; Knobloch M; Van der Giet M; Gardanis 

K; 

Russ T; Vahlensieck U; Neumann J; Schmitz W; Tepel M; Deng 

M C; Zidek W; Schluter H 
CORPORATE SOURCE: Medizinische Klinik I, Universitatsklinik Marienhospital 

der Ruhr-Universitat Bochum, Germany. 
SOURCE: FASEB JOURNAL, (1999 Apr) 13 (6) 695-705. 
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AB Adenosine consists of one ribose and one purine moiety 

and binds to specific receptors on cell membranes. The receptors are 
coupled to G-proteins and additionally to various effector-systems. When 

a 

mismatch occurs between energy supply and energy demand, adenosine 
is produced by the catabolism of adenosine triphosphate. The 
metabolism of an organ is thereby coupled to the local blood supply 
(metabolic vasodilation) . In addition to vasodilation, 
adenosine has several electrophysiological, cardioprotective, 



metabolic, and antiinflammatory properties. Adenosine is rapidly 
metabolized in blood and interstitial fluid, through cell absorption and 
degradation by adenosine deaminase. The short half -life of 
adenosine limits its clinical value. However, there are several 
ways of increasing the interstitial concentration of adenosine. 
At present, adenosine or adenosine-potentiating 
substances are used clinically to terminate supraventricular 
tachycardias, 

to induce myocardial ischemia in patients who are unable to exercise, and 
to reduce myocardial ischemia or reperfusion injury. Caffeine and other 
methylxanthines are adenosine receptor antagonists, and several 
of the pharmacodynamic properties of these substances are caused by 
adenosine receptor antagonism. 
ACCESSION NUMBER: 1998261878 MEDLINE 
DOCUMENT NUMBER: 98261878 PubMed ID: 9599504 

TITLE: [Receptor mediated effects of adenosine and 

caffeine] . 

Reseptormedierte effekter av adenosin og koffein. 
AUTHOR: Eikvar L; Kirkeboen K A 

CORPORATE SOURCE: Klinisk kjemisk avdeling, Rikshospitalet , Oslo. 
SOURCE : TIDSSKRIFT FOR DEN NORSKE LAEGEFORENING, (1998 Mar 30) 118 

(9) 1390-5. Ref: 74 

Journal code: 0413423. ISSN: 0029-2001. 
PUB . COUNTRY : Norway 
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AB Nitric oxide stimulates endogenous ADP-ribosylation of cytosolic and 

membrane -bound proteins. Endogenous ADP-ribosyltransf erases modify 
several 

intracellular proteins including the heterotrimeric GTP-binding proteins 
(G proteins) . ADP-ribosylation of G proteins in vascular smooth muscle 
leads to increased activation of adenylate cyclase and decreased 
activation of phospholipase C leading to vasodilation. We 
hypothesize that in hypertension, chronically depressed 
endothelium-derived nitric oxide levels lead to decreased 
ADP-ribosylation 

of G proteins. This reduced ADP-ribosylation leads to vasoconstriction 
since activation of the G proteins by agonists is unopposed. Thus, 
disinhibition of G proteins, mediated by nitric oxide deficit, is 
responsible for the observed increased sensitivity to vasoconstrictor 
agonists in hypertension. This novel role for nitric oxide in 
hypertension 

will provide a new area of research for antihypertensive therapeutic 

intervention. 
ACCESSION NUMBER: 95333953 MEDLINE 
DOCUMENT NUMBER: 95333953 PubMed ID: 7609667 

TITLE: Nitric oxide regulation of ADP-ribosylation of G proteins 

in hypertension. 
AUTHOR: Kanagy N L; Charpie J R; Webb R C 

CORPORATE SOURCE: University of Michigan Medical School, Ann Arbor 

48109-0622, USA. 
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AB l.'The pharmacological actions of the purine nucleotides' 

beta -nicotinamide 

adenine dinucleotide (NAD) , beta-nicotinamide adenine dinucleotide 

phosphate (beta-NADP) , adenosine 5 1 -diphosphoribose (ADP- 

ribose) , the vitamin nicotinamide and structural analogues of NAD 

and NADP were tested in the isolated perfused mesenteric arterial bed of 

the rat. Prejunctional effects of NAD were tested against sympathetic 

vasoconstriction at basal tone, and against sensory-motor vasodilatation 

at raised tone. 2. NAD and NADP had no vasoconstrictor action but were 

weak vasodilators of the raised-tone mesenteric arterial bed. A rank 

order 

of vasodilator potency of ADP >> ADP-ribose >> NADP > or = NAD = 
adenosine was observed. The Pl-purinoceptor antagonist, 

8-para-sulphophenyltheophylline (8-pST; 3 microM) inhibited vasodilator 
responses to NAD (pKB of 6.61 +/- 0.21, n = 7) and adenosine 
(pKB of 5.78 +/- 0.14, n = 6) , but not those elicited by NADP, ADP and 
ADP-ribose. Nicotinamide, and analogues of NAD and NADP, namely 
nicotinamide- l,N6-ethenoadenine dinucleotide phosphate, beta-nicotinamide 
mononucleotide, nicotinamide hypoxanthine dinucleotide phosphate, 
nicotinamide hypoxanthine dinucleotide, nicotinamide guanine 
dinucleotide, 

and nicotinamide-1, N6-ethenoadenine dinucleotide had no vasoconstrictor 
or vasodilator actions (at doses of up to 50 nmol) . 3. At basal tone, 
electrical field stimulation (EFS) (32 Hz, 1ms, 90 V, 5 s) at 2 min 
intervals elicited reproducible vasoconstrictor responses due to 
activation of sympathetic nerves. NAD and adenosine (10-100 
microM) inhibited these responses in a concentration-dependent manner 

with 

similar potencies. Nicotinamide had no effect on sympathetic 
vasoconstriction at concentrations of up to 0.1 mM. (ABSTRACT TRUNCATED AT 
250 WORDS) 

ACCESSION NUMBER: 95323273 MEDLINE 
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AB The inhibitory nucleotide-regulatory protein (Gl) has been shown to lose 
its adenylate cyclase inhibitory effect upon treatment with pertussis 
toxin. To find out whether a pertussis sensitive mechanism is involved in 
the regulation of the cGMP- system, bovine mesenteric arteries were 
incubated in buffer containing pertussis toxin, and the relaxation and 
intracellular cGMP accumulation induced by different groups of 
vasodilating agents were studied. The present results show a pertussis 
toxin induced decrease in relaxation as well as a decrease in the 
cGMP-elevation induced by the endothelium dependent vasodilators 
acetylcholine and calcium ionophore A 23187. Arteries treated with atrial 
natriuretic peptide showed no alterations in relaxation or cGMP content 
after incubation with pertussis toxin. A 40 kD soluble ribosylation 
substrate for pertussis toxin was identified in bovine mesenteric artery. 
These results suggest that a pertussis toxin sensitive mechanism is 
involved in the vasodilating mechanism of acetylcholine and calcium 
ionophore A 2 3187, while no evidence for such a mechanism could be found 
regarding the vasodilatory action of atrial natriuretic peptide. 
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AB Adenosine and 5 ' -chloro-5 ' -deoxyadenosine inhibited the 

phosphorylation of phosphatidylinositol in membranes prepared from aortic 
smooth muscle. The nucleosides did not affect the breakdown of 
phosphatidylinositol -4 -phosphate. Under certain conditions, the 
membrane -bound phosphatidylinositol kinase phosphorylated exogenous 
phosphatidylinositol. The nucleosides inhibited the enzyme competitively 
with respect to magnesium-ATP and non-competitively with respect to 
phosphatidylinositol. Adenosine analogs modified in the 
ribose moiety were inhibitors with potencies comparable to that of 
adenosine, whereas adenine nucleotides and purine-modif ied 
adenosine analogs were much weaker inhibitors . Density gradient 
fractionation studies showed that phosphatidylinositol kinase is 

primarily 

associated with the sarcoplasmic reticulum. Vascular smooth muscle 



contraction is associated with increased phosphatidylinositol turnover. 
Inhibition of phosphatidylinositol kinase by intracellular 
adenosine may, therefore, be a factor involved in regulating 



vasodilation 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR : 

CONTRACT NUMBER: 
T32 GM07596 
SOURCE : 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



87270810 MEDLINE 
87270810 PubMed ID: 3038119 

Inhibition of phosphatidylinositol kinase in vascular 
smooth muscle membranes by adenosine and related 
compounds . 

Doctrow S R; Lowenstein J M 
GM07261 (NIGMS) 
(NIGMS) 

BIOCHEMICAL PHARMACOLOGY, (1987 Jul 15) 36 (14) 2255-62. 

Journal code: 0101032. ISSN: 0006-2952. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
198708 

Entered STN : 19900305 

Last Updated on STN: 19980206 

Entered Medline: 19870819 



L3 
AB 



to 



to 



ANSWER 12 OF 27 MEDLINE 

A number of natural physiological agents deserve evaluation in the 
treatment of acute myocardial infarction. Prostacyclin and magnesium 
dilate large coronary arteries and could promote collateral circulation 

ischemic regions, especially if used in conjunction with alpha -agonists 



prevent a drop in coronary perfusion pressure. In addition, prostacyclin 
has anti-aggregatory and de-aggregatory effects on platelets and a 
stabilizing action on hypoxic tissue, while magnesium has 
ant i -arrhythmic , 

potassium-retaining, and fibrinolytic effects, all of which could improve 
the outcome in acute MI. Adenosine or ribose infusion 
could be used to promote rapid repletion of adenine nucleotides in 
reperfused tissue, but unfortunately arteriolar vasodilation by 
adenosine might reduce collateral perfusion by "coronary steal". 
High-dose insulin has positive-inotropic (at minimal oxygen cost) and 
potent ant i -arrhythmic actions that have not been adequately tested in 
previous clinical trials of "polarizing solutions". Carnitine infusion 
could improve the bioenergetics of ischemic myocardium by relieving 
inhibition of mitochondrial adenine nucleotide translocase. 
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AB Intracoronary adenosine infusions in conscious dogs produced 

half -maximal coronary vasodilation at 0.57 +/ - 0.18 (SD) microns 
and at 1.01 +/ - 0.25 microns in open-chest dogs. In both preparations, 
adenosine at concentrations in the range found in cardiac muscle 
by direct analysis produced coronary vasodilation equal to that 
attained during a maximum reactive hyperemic response. The quantitative 
structure -activity relationship technique was applied to data on the 
coronary vasoactivity of 68 adenosine analogs to identify the 
chemical features of this molecule that determine its vasoactivity. These 
are: (1) the size of the purine base; (2) the inductive effect of C-2 
substituent; (3) the electron-withdrawing effect of the C-6 substituent; 
(4) the glycosylic torsion angle; (5) the ability of the C-2' and C-3 1 
hydroxyls to participate in hydrogen bonding; (7) the absence of 
sterically hindering groups in the vicinity of C-2' and, more 

importantly, 

C-3'; and (8) the inductive effect of the C-5' substituent. The 
hydrophobic ity of these analogs did not correlate with vasoactivity, 
suggesting that the hydrophilicity of the ribose moiety 

overshadows any hydrophobic influence of the very weakly aromatic purine 
base . 
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AB Cyclic adenosine diphosphate ribose and 

adenosine diphosphate ribose (ADPR) play an important 

role in the regulation. of intracellular Ca2+ release and K+ channel 

activity in the coronary arterial smooth muscle. The role of these 

signaling nucleotides in the control of vascular tone has yet to be 

determined. The present study was designed to determine whether ADPR 

produces vasodilation in coronary arteries and to explore the 

mechanism of action of ADPR. ADPR (10-60 mumol/1) was found to produce 

endothelium- independent relaxation in a concentration-dependent manner in 

isolated and pressurized small bovine coronary arteries. The ADPR-induced 

vasodilation was substantially attenuated by adenosine 

deaminase (0.2 U/ml) , and the PI purinoceptor antagonist 

8- (p-sulf ophenyl) theophylline (50 mumol/1), with maximal inhibitions of 

60 

and 80%, respectively. When the coronary arterial homogenates were 
incubated with ADPR, the production of adenosine and 5 1 -AMP was 
detected. The adenosine production was blocked by the 
5 1 -nucleotidase inhibitor, alpha, beta-methylene adenosine 

5 • -diphosphate (MADP,, 1 mmol/1) , which was accompanied by a corresponding 
accumulation of 5' -AMP. This 5 ' -AMP accumulation was substantially 
inhibited by the apyrase inhibitor sodium azide (10 mmol/1) . Moreover, 



ADPR was hydrolyzed into 5 ' -AMP by purified apyrase . In agreement with 

their inhibitory effect on the adenosine production, MADP and 

sodium azide significantly attenuated the vasodilator response to ADPR. 

The metabolism of ADPR to adenosine was only detected in 

cultured coronary arterial smooth muscle cells but not in endothelial 

cells. We concluded that ADPR produces vasodilation in small 

coronary arteries and that the action of ADPR is associated with the 

adenosine production via an apyrase- and 5 ' -nucleotidase-mediated 

metabolism. 
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AB cADP-ribose (cADPR) induces the release of Ca2+ from the 

intracellular stores of coronary artery smooth muscle cells. However, 
little is known about the role of cADPR-mediated intracellular Ca2+ 
release in the control of vascular tone. The present study examined the 
effects of nicotinamide, a specific inhibitor of ADP-ribosylcyclase, on 
the vascular tone of bovine coronary arteries . A bovine coronary artery 
homogenate stimulated the conversion of nicotinamide guanine dinucleotide 
into cGDP-ribose, which is a measure of ADP-ribosylcyclase 
activity. Nicotinamide significantly inhibited the formation of cGDP- 
ribose in a concentration-dependent manner: at a concentration of 
10 mmol/L, it reduced the conversion rate from 3.34+-0.11 nmol cntdot 
min-1 cntdot mg-1 of protein in control cells to 1.42+-0.11 nmol cntdot 
min-1 cntdot mg-1 of protein in treated cells, a 58% reduction. In 
U46619 -precontracted coronary artery rings, nicotinamide produced 
concentration-dependent relaxation. Complete relaxation with nicotinamide 
occurred at a dose of 8 mmol/L; the median inhibitory concentration 

(IC50) 

was 1.7 mmol/L. In the presence of a cell membrane -permeant cADPR 
antagonist, 8 -bromo-cADPR, nicotinamide -induced vasorelaxation was 
markedly attenuated. Pretreatment of the arterial rings with ryanodine 



(50 



60% 



mumol/L) significantly blunted the vasorelaxation response to 
nicotinamide. However, iloprost- and adenosine- induced 

vasorelaxation was not altered by 8-bromo-cADPR. Moreover, nicotinamide 
significantly attenuated KC1- or Bay K8644 -induced vasoconstriction by 



and 70%, respectively. These results suggest that the inhibition of cADPR 
formation by nicotinamide produces vasorelaxation and blunts KC1- and Bay 
K8644 -induced vasoconstriction in coronary arteries and that the 
cADPR-mediated Ca2+ signaling pathway plays a role in the control of 
vascular tone in coronary circulation. 
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AB We examined whether human cardiac tissue contains diadenosine 

polyphosphates and investigated their physiological role. Extracts from 
human cardiac tissue from transplant recipients were fractionated by size 
exclusion-, affinity-, anion exchange- and reversed-phase chromatography. 
MALDI-MS analysis of two absorbing fractions revealed molecular masses of 
676.2 Da and 756.0 Da. The UV spectra of both fractions were identical to 
that of adenosine. Postsource decay MALDI mass spectrometry 
indicated that the molecules with a mass of 676.2 Da and 757.0 Da 
contained AMP and ATP, respectively. As shown by enzymatic cleavage, both 
molecules consist of two adenosines interconnected by either two 
or three phosphates in 5' -positions of the riboses . Two 
substances can be identified as 5 1 , 5 •'' -PI , P2 -diphosphate (Ap2A) and 
5', 5' 1 ' -PI, P3- triphosphate (Ap3A) . Ap2A and Ap3A, together with ATP and 
ADP, are stored in myocardial-specif ic granules in biologically active 
concentrations. In the isolated perfused rat heart, Ap2A and Ap3A caused 
dose-dependent coronary vasodilations. In myocardial 
preparations, Ap2A and Ap3A attenuated the effect of isoproterenol, 
exerting a negative inotropic effect. The calcium current of guinea pig 
ventricular myocytes, stimulated by isoproterenol, was also attenuated by 
Ap2A and Ap3A. The presence of Ap2A and Ap3A in cardiac- specif ic granules 
and the actions of these substances on the myocardium and coronary 

vessels 

indicate a role for these substances as endogenous modulators of 
myocardial functions and coronary perfusion. 
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AB Adenosine consists of one ribose and one purine moiety 

and binds to specific receptors on cell membranes. The receptors are 
coupled to G-proteins and additionally to various effector-systems. When 

a 

mismatch occurs between energy supply and energy demand, adenosine 
is produced by the catabolism of adenosine triphosphate. The 
metabolism of an organ is thereby coupled to the local blood supply 
(metabolic vasodilation) . In addition to vasodilation, 
adenosine has several electrophysiological, cardioprotective, 
metabolic, and antiinflammatory properties. Adenosine is rapidly 
metabolized in blood and interstitial fluid, through cell absorption and 
degradation by adenosine deaminase. The short half -life of 
adenosine limits its clinical value. However, there are several 
ways of increasing the interstitial concentration of adenosine. 
At present, adenosine or adenosine-potentiating 
substances are used clinically to terminate supraventricular 
tachycardias , 

to induce myocardial ischemia in patients who are unable to exercise, 

and 

to reduce myocardial ischemia or reperfusion injury. Caffeine and other 
methylxanthines are adenosine receptor antagonists, and several 
of the pharmacodynamic properties of these substances are caused by 
adenosine receptor antagonism. 
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AB Substituting a methyl group for the ribose moiety of 

N-6-substituted adenosines that are selective agonists at the 
adenosine A-l receptor creates antagonists that are A-l -selective . 
Inasmuch as 2 -phenylethoxyadenosine is a selective agonist for the 
adenosine A- 2 receptor, 2 -phenylethoxy- 9 -methyl -adenine (PEMA) was 
synthesized and tested as a potential adenosine A-2 receptor 
antagonist. In guinea pig hearts, PEMA antagonized with the same potency 
(pK-B apprx 6.1) the A-l-mediated negative dromotropic and inotropic 
actions and the A-2 -mediated coronary vasoactivity of the nonselective 
adenosine receptor agonist 5 ' -N-ethylcarboxamidoadenosine (NECA) . 
PEMA at concentrations up to 3 0 mu-M did not antagonize the NECA- induced 
relaxations in guinea pig aortic rings. At concentrations exceeding 10 
mu-M, PEMA caused xanthine -insensitive relaxations of both the aorta and 
the coronary vessels. Pharmacological resultant analysis revealed A-2 
receptor antagonism by PEMA in the guinea pig aorta (pK-B = 5.2). The 
nonselective adenosine receptor antagonist 8-p-sulfophenyl- 
theophylline antagonized NECA responses in all four assays with equal 
potency (pK-B apprx 5.7). Thus, PEMA does not discriminate between A-2 
receptors in the coronary vessels and A-l receptors in the atria of the 
guinea pig, but it is 10-fold more potent at antagonizing the A-2 

receptor 

in coronaries than the A-2 receptors in the aorta. The data suggest that 
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the A-2 receptors in the coronary vasculature may be of the A-2a subtype, 
whereas those in the aorta may be of the A-2b subtype. 
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AB Adenosine and 5 ' -chloro-5 1 -deoxyadenosine inhibited the 

phosphorylation of phosphatidylinositol in membranes prepared from aortic 
smooth muscle. The nucleosides did not affect the breakdown of 
phosphatidylinositol-4 -phosphate. Under certain conditions, the 
membrane -bound phosphatidylinositol kinase phosphorylated exogenous 
phosphatidylinositol. The nucleosides inhibited the enzyme competitively 
with respect to magnesium-ATP and non-competitively with respect to 
phosphatidylinositol. Adenosine analogs modified in the 
ribose moiety were inhibitors with potencies comparable to that of 
adenosine, whereas adenine nucleotides and purine-modif ied 
adenosine analogs were much weaker inhibitors. Density gradient 
fraction studies showed the phosphatidylinositol kinase is primarily 
associated with the sarcoplasmic reticulum. Vascular smooth muscle 
contraction is associated with increased phosphatidylinositol turnover. 
Inhibition of phosphatidylinositol kinase by intracellular 
adenosine may, therefore, be a factor involved in regulating 
vasodilation. 
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AB Intracoronary adenosine infusions in conscious dogs produced 

half -maximal coronary vasodilation at 0.57 .+-. 0.18 (SD) .mu.M 

and at 1.01 .+-. 0.25 .mu.M in open-chest dogs. In both preparations, 

adenosine at concentrations in the range found in cardiac muscle 

by direct analysis produced coronary vasodilation equal to that 

attained during a maximum reactive hyperemic response. The quantitative 

structure-activity relationship technique was applied to data on the 

coronary vasoactivity of 68 adenosine analogs to identify the 

chemical features of this molecule that determine its vasoactivity. These 

are: the size of the purine base; the inductive effect of the C-2 



substituent; the electron-withdrawing effect of the C-6 substituent; the 
glycosylic torsion angle; the ability of the C-2' and C-3' hydroxyls to 
participate in H bonding; the absence of sterically hindering groups in 
the vicinity of C-2' and, more importantly, C-3'; and the inductive 
effect 

of the C-5* substituent. The hydrophobicity of these analogs did not 
correlate with vasoactivity , suggesting that the hydrophilicity of the 
ribose moiety overshadows any hydrophobic influence of the very 
weakly aromatic purine base. 
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AB Cyclic ADP ribose and ADP ribose (ADPR) play an 

important role in the regulation of intracellular Ca2+ release and K+ 
channel activity in the coronary arterial smooth muscle. The role of 
these signaling nucleotides in the control of vascular tone has yet to be 
detd. The present study was designed to det. whether ADPR produces 
vasodilation in coronary arteries and to explore the mechanism of 
action of ADPR. ADPR (10-60 .mu.mol/L) was found to produce 
endothelium-independent relaxation in a concn. -dependent manner in 
isolated and pressurized small bovine coronary arteries. The 

ADPR- induced 

vasodilation was substantially attenuated by adenosine 
deaminase (0.2 U/mL) , and the PI purinoceptor antagonist 

8- (p-sulf ophenyl) theophylline (50 .mu.mol/1), with maximal inhibitions of 
60 and 8 0%, resp. When the coronary arterial homogenates were incubated 
with ADPR, the prodn. of adenosine and 5 ' -AMP was detected. The 
adenosine prodn. was blocked by the 5 ' -nucleotidase inhibitor, 
.alpha. , .beta. -methylene ADP (MADP, 1 mmol/L) , which was accompanied by a 
corresponding accumulation of 5' -AMP. This 5 1 -AMP accumulation was 
substantially inhibited by the apyrase inhibitor sodium azide (10 
mmol/1) . 

Moreover, ADPR was hydrolyzed into 5 ' -AMP by purified apyrase. In 

agreement with their inhibitory effect on the adenosine prodn., 

MADP and sodium azide significantly attenuated the vasodilator response 

to 

ADPR. The metab. of ADPR to adenosine was only detected in 
cultured coronary arterial smooth muscle cells but not in endothelial 
cells. We concluded that ADPR produces vasodilation in small 
coronary arteries and that the action of ADPR is assocd. with the 
adenosine prodn. via an apyrase- and 5 1 -nucleotidase-mediated 
metab. 
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CADP-ribose (cADPR) induces the release of Ca2+ from the 
intracellular stores of coronary artery smooth muscle cells. However, 
little is known about the role of cADPR-mediated intracellular Ca2+ 
release in the control of vascular tone. The present study examd. the 
effects of nicotinamide, a specific inhibitor of ADP-ribosylcyclase, on 
the vascular tone of bovine coronary arteries. A bovine coronary artery 
homogenate stimulated the conversion of nicotinamide guanine dinucleotide 
into cGDP-ribose, which is a measure of ADP-ribosylcyclase 
activity. Nicotinamide significantly inhibited the formation of cGDP- 
ribose in a concn. -dependent manner: at a concn. of 10 mmol/L, it 
reduced the conversion rate from 3.34 nmol . cntdot . min-1 .cntdot. mg-1 



of 



protein in control cells to 1.42 nmol .cntdot. min-1 .cntdot. mg-1 of 
protein in treated cells, a 58% redn. In U46619-precontracted coronary 
artery rings, nicotinamide produced concn . -dependent relaxation. 
Complete 

relaxation with nicotinamide occurred at a dose of 8 mmol/L; the median 
inhibitory concn. (IC50) was 1.7 mmol/L. In the presence of a cell 
membrane -permeant cADPR antagonist, 8-bromo-cADPR, nicotinamide- induced 
vasorelaxation was markedly attenuated. Pretreatment of the arterial 
rings with ryanodine (50 .mu.mol/L) significantly blunted the 
vasorelaxation response to nicotinamide. However, iloprost- and 
adenosine -induced vasorelaxation was not altered by 8-bromo-cADPR. 
Moreover, nicotinamide significantly attenuated KC1- or Bay K8644 -induced 
vasoconstriction by 60% and 70%, resp. These results suggest that the 
inhibition of cADPR formation by nicotinamide produces vasorelaxation and 
blunts KC1- and Bay K8644 -induced vasoconstriction in coronary arteries 
and that the cADPR-mediated Ca2 + signaling pathway plays a role in the 
control of vascular tone in coronary circulation. 
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AB It was examd. whether human cardiac tissue contains diadenosine 

polyphosphates and investigated their physiol. role. Exts. from human 
cardiac tissue from transplant recipients were fractionated by size 
exclusion-, affinity-, anion exchange- and reversed-phase chromatog. 
MALDI-MS anal, of two absorbing fractions revealed mol . masses of 676.2 



Da 



ATP, 



and 756.0 Da. The UV spectra of both fractions were identical to that of 
adenosine. Postsource decay MALDI mass spectrometry indicated 
that the mols. with a mass of 676.2 Da and 757.0 Da contained AMP and 

resp. As shown by enzymic cleavage, both mols. consist of two 
adenosines interconnected by either two or three phosphates in 
5' -positions of the riboses . Two substances can be identified 
as 5 ' , 5 * 1 1 -PI , P3 -diphosphate (Ap2A) and 5 1 , 5 1 -P1P3 -triphosphate (Ap3A) . 
Ap2A and Ap3A, together with ATP and ADP, are stored in 
myocardial-specif ic granules in biol . active concns . In the isolated 
perfused rat heart, Ap2A and Ap3A caused dose -dependent coronary 
vasodilations. In myocardial prepns . , Ap2A and Ap3A attenuated 
the effect of isoproterenol, exerting a neg. inotropic effect. The 
calcium current of guinea pig ventricular myocytes, stimulated by 
isoproterenol, was also attenuated by Ap2A and Ap3A. The presence of 

Ap2A 

and Ap3A in cardiac-specific granules and the actions of these substances 
on the myocardium and coronary vessels indicate a role for these 
substances as endogenous modulators of myocardial functions and coronary 
perfusion. Identification and characterization of diadenosine 
5 ', 5 1 ' 1 -PI, P2 -diphosphate and diadenosine 5 5 PI , P3 -triphosphate in 
human myocardial tissue. 
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AB The Pharmacol, actions of the purine nucleotides .beta. -NAD, .beta.-NADP, 
ADP-ribose, the vitamin nicotinamide and structural analogs of 
NAD and NADP were tested in the isolated perfused mesenteric arterial bed 
of the rat. Prejunctional effects of NAD were tested against sympathetic 
vasoconstriction at basal tone, and against sensory-motor vasodilatation 
at raised tone. NAD and NADP had no vasoconstrictor action but were weak 



NAD 



vasodilators of the raised- tone mesenteric arterial bed. A rank order of 
vasodilator potency of ADP .mchgt. ADP-ribose .mchgt. NADP 
.gtoreq. NAD = adenosine was obsd. The Pl-purinoceptor 

antagonist, 8 -para- sulfophenyl- theophylline (8-pSPT; 3 .mu.M) inhibited 
vasodilator responses to NAD (pKB of 6.61) and adenosine (pKB of 
5.78), but not those elicited by NADP, ADP and ADP-ribose. 
Nicotinamide, and analogs of NAD and NADP, namely nicotinamide- 1 , N6- 
ethenoadenine dinucleotide phosphate, . beta.-NMN, nicotinamide 
hypoxanthine dinucleotide phosphate, nicotinamide hypoxanthine 
dinucleotide, nicotinamide guanine dinucleotide, and nicotinamide- 1 , N6 - 
ethenoadenine dinucleotide had no vasoconstrictor or vasodilator actions 
(at doses of .ltoreq.50 nmol) . At basal tone, elec. field stimulation 
(EFS) (32 Hz, 1 ms, 90 V, 5 s) at 2 min intervals elicited reproducible 
vasoconstrictor responses due to activation of sympathetic nerves. NAD 
and adenosine (10-100 .mu.M) inhibited these responses in a 
concn. -dependent manner with similar potencies. Nicotinamide had no 
effect on sympathetic vasoconstriction at concns . of .ltoreq.0.1 mM. 
Postjunctional effects of NAD (100 .mu.M) , as tested on constrictor 
response to NA (5 nmol), accounted for .apprx.60% inhibition at this 
concn. In prepns . in which tone had been raised with methoxamine (10-4 0 
.mu.M), EFS (8 Hz, 0.1 ms, 60 V, for 30 s) elicited vasodilatation due to 
activation of sensory-motor nerves. This vasodilation was 
inhibited by NAD and adenosine (0.1-100 .mu.M) in a similar 
concn. -dependent manner: pD2 values were 6.2 and 6.1 for NAD and 
adenosine resp. Nicotinamide had no effect on sensory-motor 
vasodilatation at concns. of .ltoreq.0.1 mM. Inhibition of sympathetic 
constriction by NAD and adenosine was antagonized by 8-pSPT (3 
.mu.M) . Inhibitory effects of NAD and adenosine on 
sensory-motor vasodilation were similarly antagonized by 8-pSPT 
(1 .mu.M), pKB values were 6.72 for NAD and 6.36 for adenosine, 
resulting in parallel rightward shifts in the concn . -inhibitory effect 
curves. The adenosine deaminase inhibitor, pentostatin (1 
.mu.M) , augmented the inhibitory effects of NAD and adenosine. 
Concn. -inhibitory effect curves for NAD and adenosine on 
sympathetic vasoconstriction and sensory-motor vasodilation were 
shifted to the left without a change in the max. It is concluded that 



can act as a modulator of sympathetic and sensory-motor transmission in 
rat mesenteric arteries via Pl-purinoceptors possibly via direct actions 
but with a contribution of adenosine formed following breakdown 
of NAD or released pre- and/or post junctionally . Structure-activity 
relationships of NAD, NADP, ADP and ADP-ribose showed that the 
Pl-purinoceptor activity of NAD is abolished after removal of 
nicotinamide, or ribose plus nicotinamide, to yield the 
structurally-related ADP-ribose and ADP resp., or when there is 
phosphorylation of the 2 1 -hydroxy 1 group of NAD to yield NADP. 
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AB Adenosine 5 ' -chloro-5 1 -deoxyadenosine inhibited the 

phosphorylation of phosphatidylinositol in membranes prepd. from aortic 
smooth muscle. The nucleosides did not affect the breakdown of 
phosphatidylinositol 4 -phosphate. Under certain conditions, the 
membrane -bound phosphatidylinositol kinase phosphorylated exogenous 
phosphatidylinositol. The nucleosides inhibited the enzyme competitively 
with respect to Mg-ATP and noncompetitively with respect to 
phosphatidylinositol. Adenosine analogs modified in the 
ribose moiety were inhibitors with potencies comparable to that of 
adenosine, whereas adenine nucleotides and purine-modif ied 
adenosine analogs were much weaker inhibitors. D. gradient 
fractionation studies showed that phosphatidylinositol kinase is 

primarily 

assocd. with the sarcoplasmic reticulum. Since vascular smooth muscle 
contraction is assocd. with increased phosphatidylinositol turnover, 
inhibition of phosphatidylinositol kinase by intracellular 
adenosine may be a factor involved in regulating 
vasodilation. 
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AB Intracoronary adenosine [58-61-7] infusions into conscious dogs 
produced half -maximal coronary vasodilation at 0.57 .mu.M, 
similar activity was shown by 1.01 .mu.M adenosine in open-chest 
dogs. In both prepns . , adenosine at concns . in the range found 
in cardiac muscle by direct anal . produced coronary vasodilation 
equal to that attained during a max. reactive hyperemic response. The 
quant, structure-activity relationship technique was applied to data on 
the coronary vasoactivity of 68 adenosine analogs to identify 
the chem. features of this mol . that det . its vasoactivity. These are: 
(1) the size of the purine base; (2) the inductive effect of the C-2 
substituent ; (3) the electron-withdrawing effect of the C-6 substituent; 
(4) the glycosylic torsion angle; (5) the ability of the C-2 1 and 
C- 3 1 -hydroxy Is to participate in H bonding; (6) the absence of sterically 
hindering groups in the vicinity of C-2' and, more importantly, C-3 • ; and 
(7) the inductive effect of the C-5' substituent. The hydrophobic ity of 
these analogs did not correlate with vasoactivity. The hydrophilicity of 
the ribose moiety apparently overshadows any hydrophobic 
influence of the very weakly arom. purine base. 
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AB Adenosine [58-61-7] (1 mM) infused intraarterially into a 

perfused dog hind limb prepn. resulted in a max. decrease in femoral 
arterial pressure of 40 mmHg; half -max. vasodilation was 
produced by 10 .mu.M adenosine. Withdrawal of stimulation of 
the sympathetic nerve to the limb did not abolish the response. 
Adenosine (1 .mu.M) also induced a small redn. in perfusion 
pressure in the superficial metatarsal vein. Infusion of adenine 
[73-24-5], ribose moieties, or nucleosides at concns . up to 10 
times that required to produce max. vasodilation with 
adenosine, did not produce a fall of arterial resistance of >5%. 
Similarly, infusion of Na3P04 (<100 mM) had little effect. 
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AB Pyrimidine and purine cyclonucleosides are of interest for 

making modification to the ribose moiety. We have reported the synthesis 
of 2 1 -hydroxy-and 3 * -hydroxyf toraf ur using 2,2' -O-pyrimidine 
cyclonucleoside (Abstr. 205th Am. Chem. Soc . Nat . Mtg ., Denver , CO, Mar. 
28-Apr. 2,1993, MED I 24). A pyrimidine cyclonucleoside was obtained when 
an aq. soln. of 1- (2 ' -azido-2 ' -deoxy- . beta .- -arabinof uranosyl) cytosine 

was 

heated, leading to 6, 2 * -imino-2 1 -deoxy- . beta . -D-arabinof uranosylcytosine 
(Abstr. 2nd Chem. Congress on the North American Continent, San Francisco, 
CA, August 1980, CARB 6) . Currently we are working on the synthesis of 
purine cyclonucleosides, in particular 8,5'-0-and 

8 , 5 ' -S-cycloadenosine . As reported in the literature, it is necessary to 
block 2 ' , 3 ' -hydroxy 1 groups of D-ribose as in 2', 



3 ' -O-isopropylidene to facilitate the 

cyclisation. Removal of the isopropylidine protecting group under acid 
condition took a longer time when compared to that of 2 * , 3 ' -0- 
isopropylidene purine nucleoside. Cyclonucleosides are rigid 
mols. and this may affect chem. reactivity. The synthesis NMR mol . 
modeling data and conformational anal, will be presented (Supported by 
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L12 ANSWER 6 OF 13 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 

AB Ribavirin, (1- .beta . -D-ribof uranosyl-1 , 2 , 4-triazole 3 -carboxamide) is a 
broad spectrum antiviral agent. Cyanof ormidic acid hydrazide in ethanol 
containing a little formic acid was reacted with 2,3- 
O-isopropylidene-D-ribose to give 

Nl- (2 , 3-0- isopropylidene -D-ribof uranosyl) -cyanof ormamidrazone (6) . The 
structure 6 was confirmed by subsequent conversion to ribavirin. 
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AB Reactions of nucleic acid bases and related heterocycles 1-5 (I; e. 



(N9 



The 



NH2, Y = H) , 18 (II) and 22 with tetra-, tri- and dichloroethylenes , 
C1CR2:CR1R2 (6-9, e.g., Rl - R2 = R3 = CI) in hexamethylphosphoric 
triamide gave the corresponding N-trichloro- , -dichloro- and 
-chloroenamines III: 11-17, 19, 20, 23 and 24 in high regioselectivity 

for purines and Nl for pyrimidines) . Bases 1, 5, 18, 22 and 
trichloroethylene 7 gave the resp. E-dichloro enamines 15, 16, 20 and 24. 
Compds . 16 and 20 were identical with the products obtained by dichloro 
enamine 21 as the major product. The latter exists at room temp, as a 
mixt. of rotamers 28 and 29 ( .DELTA. G. dbldag. .simeq. 18 kcal mol-1) . 

reaction of adenine 1 with (Z)-l,2- or 1 , 1-dichloroethylene 8 or 9 
furnished Z-chloro enamine 17 whereas thymine 18 and tetrachloroethylene 

in DMSO afforded a redn. product 20. Benzoylation of N9- 
(trichlorovinyl) adenine 11 gave N6 , N6-dibenzoyl deriv. 26. The reaction 
of Nl- (dichlorovinyl) cytosine 24 with N, N-dimethylf ormamide di-Me acetal 
afforded amidine 25 (IV). Interaction of (E) -N9- (dichlorovinyl) adenine 



16 



with sodium methoxide gave exclusively E-enamine 27 (III; X = NH2 , Y = H, 
Rl = OMe, R2 = CI, R3 = H) . Trichloro enamines 11-14, 19, 23 and 26 were 
transformed to ynamines 30-35. Hydrogenation of compds. 30 and 35 
furnished N9-ethyladenine 36 and Nl-ethylthymine 37. Alkylation of 
ynamine 30 with acetone 3 8 gave only carbinol 41 whereas cyclohexanone 3 9 
gave both compd. 43 and cyclic ketal 43. The reaction 

of ynamines 30 and 35 with ketone 40 afforded only ketals 44 and 45. The 
reaction of compd. 3 0 with N, N-dimethylf ormamide di-Me acetal led to 
N-dimethylaminomethylene deriv. 46. Ynamine 30 is a substrate for 
adenosine deaminase. 
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AB Synthetic analogs of the natural product griseolic acid in which a 
guanine 

base is substituted for the adenine have been prepd. The best of these 
compds. I inhibits a cyclic guanosine 3 ', 5 ■ -monophosphate (cGMP) 
phosphodiesterase prepn. with an IC50 of 0.34 .mu.M but is a very weak 
inhibitor of a cyclic adenosine 3 5 ' -monophosphate (cAMP) 
phosphodiesterase. An examn. of stereochem. factors indicates that the 
configuration of the carboxylic acids and the ring fusion in the 
inhibitors is important for potent cGMP PDE inhibition. PDE inhibition 

is 

not sensitive to the presence of the 2* or 4 1 oxygen atoms in the ribose, 
but inhibition is decreased when the 3' oxygen is removed. A selected 
group of analogs in which a monocarboxylic acid is present are poor 
inhibitors. The structure-activity relationship is consistent with the 
carboxylic acid functionality acting as a mimetic for the phosphate anion 
in cGMP and this concept is supported by a conformational anal, of two of 
the inhibitors . 
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AB Synthetic analogs of the natural product griseolic acid in which a 
guanine 

base is substituted for the adenine have been prepd. The best of these 
compds. I inhibits a cyclic guanosine 3 1 , 5 1 -monophosphate (cGMP) 
phosphodiesterase prepn. with an IC50 of 0.34 .mu.M but is a very weak 
inhibitor of a cyclic adenosine 3 1 , 5 ' -monophosphate (cAMP) 
phosphodiesterase. An examn. of stereochem. factors indicates that the 
configuration of the carboxylic acids and the ring fusion in the 
inhibitors is important for potent cGMP PDE inhibition. PDE inhibition 

is 

not sensitive to the presence of the 2 • or 4' oxygen atoms in the 
ribose, but inhibition is decreased when the 3' oxygen is removed. 
A selected group of analogs in which a mono carboxylic acid is present are 
poor inhibitors. The structure-activity relationship is consistent with 
the carboxylic acid functionality acting as a mimetic for the phosphate 
anion in cGMP and this concept is supported by a conformational anal, of 
two of the inhibitors . 

ACCESSION NUMBER: 1993:428519 CAPLUS 

DOCUMENT NUMBER: 119:28519 

TITLE: Synthesis and phosphodiesterase activity of 

carboxylic 

acid mimetics of cyclic guanosine 3 ' , 5 ' -monophosphate 
AUTHOR (S) : Tulshian, Deen; Czarniecki, Michael; Doll, Ronald J. ; 

Ann, Ho Sam 

CORPORATE SOURCE: Schering-Plough Res. Inst., Kenilworth, NJ, 07033, 

USA 

SOURCE: Journal of Medicinal Chemistry (1993), 36(9), 1210-20 

CODEN: JMCMAR; ISSN: 0022-2623 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

L2 0 ANSWER 2 OF 2 CAPLUS COPYRIGHT 2 002 ACS 

AB cf. C.A. 52, 19958f; 54, 3218d. The C-0 bonds in the 1 , 3 -dioxolane rings 
at C-5 and C-6 of 1 , 2 : 5 , 6-di-O-isopropylidene- (I) and 
1,2 :5, 6-di-O-cyclohexylidene-D-glucof uranose (II) were cleaved by 
hydrogenolysis with copper chromite catalyst (III) in dioxane, but 
O-isopropylidene groups attached to the reducing center of a sugar mol . 
were not similarly hydrogenolyzed to 0-isopropyl derivs . The 
1, 3 -dioxolane ring of 1, 6-anhydro- .beta. -D-glucopyranose (IV) was cleaved 
with simultaneous reductive fission of the C-2 OH group. I (150 g.) in 
2.5 1. dioxane contg . 50 g. Ill shaken 6 hrs . at 200 . degree . /1000- 1500 
lb./sq. in. and the cooled filtered soln. evapd. to a sirup, crystd. from 
CHC13-petr. ether (b. 3 0-60 . degree . ) and the mother liquor evapd., the 
amorphous residue (96 g.) heated 1 hr. at 100. degree, in 500 ml. 0 . IN 
H2S04 and the neutralized (BaC03) hydrolyzate filtered, the filtrate 
evapd., and the sirup fractionated on cellulose gave 9.6 g. material (V), 
RRh 1.7, 7.8 g. compd. (VI), RRh 2.0, and 1.8 g. nonreducing materials 
which were not further examd. (RRh = distance on paper chromatogram 
relative to rhamnose, RRh = 1; 40:11:19 BuOH-EtOH-H20 and 500:50:1 



C6H6-EtOH-H20 used for paper chromatograms and cellulose column 
fractionations, resp.; p-anisidine hydrochloride and ammoniacal AgN03 

used 

as developers) . V recrystd. (MeOH-Et20 and Me2C0) gave authentic 
6-0-isopropyl-D-glucose, [. alpha. ]D 83. degree, .fwdarw. 47. degree.; 
phenylosazone m. 169-70 . degree . (MeOH-C6H6) , [.alpha. ]D -107. degree, 
.fwdarw. 67. degree, (c 0.7, C5H5N) / 1 , 2 , 3 , 4 - tetra-O-acetyl deriv. m. 
124 -5. degree. , [.alpha. ]D 11. degree, (c 0.5, 2 , 4 -lutidine) . VI (2.60 g., 
[.alpha. ]D -13. degree.) reduced 3 hrs . with 1.2 0 g. NaBH4 in 2 00 ml. H20 
and excess reagent destroyed with AcOH, the soln. filtered through 
Amberlite IR-120 and evapd., the residue repeatedly evapd. from MeOH, and 
the sirup (2.10 g.) acetylated gave authentic 
pent a-O- acetyl - 6 -O- isopropyl - 

L-iditol, m. 87-8 . degree . , [. alpha. ]D -7. 5. degree, (c 1.0, 2 , 4-lutidine) . 
Under the same hydrogenolysis and hydrolysis conditions 25.0 g. II was 
converted to glucose and reducing materials and the mixt . extd. 
continuously by CHC13 from H20 to give 0.90 g. impure material (VII), Rf 
0.70, and on further extn. 0.53 g. slower moving compd. (VIII), Rf 0.58. 
Fractionation on a cellulose column gave further sepn. with an over-all 
yield of 1.4 and 2.4% VII and VIII, resp. The sirupy VII (144 mg.) in 10 
ml. H20 contg. 30 mg. NaBH4 kept 3 hrs. and the mixt. worked up gave 122 
mg. sirup, crystd. from Me2 CO to give 6-O-cyclohexyl -L-iditol , m. 
78-80 .degree. , [.alpha. ]D -5. degree, (c 1.1, satd. borax soln.). 
Recrystn. of VIII from Me2CO gave 6-0-cyclohexyl -D-glucose , m. 
115-17 .degree . , [.alpha. ]D 60. degree, .fwdarw. 45. degree. (C 1.0, H20) . 
The cleavage of a 1 , 3 -dioxolane ring was not surprising since some types 
of furan rings could be broken readily under similar hydrogenation 
conditions. The inversion of con figuration of OH groups on C atoms was 

a 

common feature of the action of III and Raney Ni on carbohydrates under 
hydrogenation conditions . A similar type of reaction occurred when IV 

was 

hydrogenolyzed at 180. degree.. IV (3 g.) in 150 ml. dioxane contg. 1.0 

g- 

III hydrogenated 6 hrs. at 180 .degree . /1000-1500 lb./sq. in. and the 
filtered soln. evapd., the sirup (2.62 g.) fractionated on a cellulose 
column, and the component, RRh 1.4 (0.14 g.) recrystd. (EtOAc) gave 
authentic dihydro-D-altral , m. 105 -6 . degree . , [. alpha. ]D 73. degree, (c 
0.8, H20) . The component, RRh 1.3, (0.39 g.) recrystd. (EtOAc) yielded 
dihydro-D-glucal, m. 87 - 8 . degree . , [.alpha. ]D 19. degree. (C 1.0, H20) . A 
further component (0.55 g.) contg. compd s . with RRh 1.1 and 1.3 was 
isolated but no 1 , 5 -anhydro-D-glucitol was detected in any fraction. The 
1, 6-O-linkage in IV was cleaved at the C-l 0 bond with redn. of the C-2 

OH 

group. Hydrogenolysis of 1,2-ketals was not detected with 
1, 2-O-isopropylidene-D-glucofuranose or I. Lack of reactivity was shown 
further by using 1 , 2 -O- isopropylidene-D-f ructopyranose (IX) and 
1, 2-O-isopropylidene-D-xylof uranose (X) as substrates. In none of these 
instances were any derived 2-0 -isopropyl polyols or isopropyl glycosides, 
formed by C-0 bond scission, detected. IX (14.0 g.) in 250 ml. dioxane 
contg. 3.0 g. Ill hydrogenated 6 hrs. at 180 . degree . /100-135 atm. and the 
filtered soln. evapd., the sirup (12.7 g.) hydrolyzed 3 0 min. at 
100. degree, in 30 ml. 0 . IN H2S04, and the filtered, neutralized (BaC03) 
hydrolyzate evapd. yielded a sirup contg. fructose and 2 other 
ketohexoses 

as shown chromatographically with urea oxalate spray. X (5.1 g.) 
hydrogenated at 2 00. degree, yielded 3.7 g. sirup, which furnished a mixt. 
of 58% D-xylose and 42% ribose on further hydrolysis. Extensive 
inversion at C-3 occurred. To identify the hydrogenolysis products from 

I 



and II the cryst. reference compds . , 6-0-isopropyl-D-glucose (XI), 
6 -O-cyclohexyl -D-glucose (XII) , penta-O- acetyl- 6-0- isopropyl-L-iditol 
(XIII) and 6-0-cyclohexyl-L-iditol (XIV) were synthesized. Iso-PrOH (40 
ml.) contg. 0.79 g. Na refluxed 18 hrs . with 3.83 g. 3 -0-benzyl-l , 2 -0- 
isopropylidene-6-0-p-tolylsulfonyl-D-glucofuranose (XV) (C.A. 40, 31005) 
and the soln. dild. with C6H6, washed 3 times with H20, and the dried 
soln. evapd. gave 2.32 g. sirup, [. alpha. ]D -16. degree, (c 1.4, ale.) 
contg . 3 -O-benzyl-6-O-isopropyl-l , 2 -O-isopropylidene-D-glucofuranose . 

The 

product (1.16 g.) in 50 ml. MeOH debenzylated 4 hrs. at 70 . degree . /100 
atm. over Raney Ni and the filtered soln. evapd. yielded 0.67 g. sirup, 
[.alpha. ]D -14. degree, (c 1.9, ale), hydrolyzed (0.48 g.) 30 min. at 
100. degree, in 0 . IN HCl and the soln. neutralized (Ag2C03) , the filtered 
soln. evapd. and the sirup freed from glucose by dissoln. in Me2C0 and 
addn. of a large excess of boiling Et20, the liquid decanted and evapd. 

to 

a small vol., filtered, and the product recrystd. to give XI, m. 

126-8 .degree. , [.alpha.], 90. degree, .fwdarw. 50. degree, (c 0.5, H20) . K 

(0.80 g.) in 40 ml. 50% cyclohexanol in dioxane heated 18 hrs. at 

100. degree, with 2.42 g. XV and the mixt . dild. with C6H6, extd. 3 times 

with H20, and evapd. yielded 1.61 g. 3 -O-benzyl-6 -O-cyclohexyl- 1 , 2 -0- 

isopropylidene-D-glucofuranose, [. alpha. ]D -18. degree, (c 1.4, MeOH). 

The 

product (0.82 g.) hydrogenated to 0.52 g. sirupy 6 -O-cyclohexyl -1 , 2 -O- 
isopropylidene-D-glucofuranose, [. alpha. ]D -23. degree, (c 2.2, ale), 
hydrolyzed with acid and purified by Et20 extn. to yield 0.18 g. XII, m. 
116-17 .degree . (Me2C0) , [. alpha. ]D 66. degree, .fwdarw. 37. degree, (c 0.7, 
H20) . C5H5N (6 ml.) contg. 2.60 g. 1, 2 : 3 , 4-di-O-isopropylidene-L-iditol 
(C.A. 41, 2697h) treated with 1.90 g. p-MeC6H4S02Cl in 6 ml. C6H6 and 

kept 

3 hrs., treated with 0.1 ml. H20 and dild. with C6H6, the soln. washed 
successively with dil. H2S04, aq. NaHC03 , and H20, and evapd. yielded 

3.74 

g. 1,2: 3 , 4-di-0-isopropylidene-6-0-p-tolylsulfonyl-L-iditol (XVI) , 
[.alpha. ]D 1. degree, (c 2.2, ale.) . The tosyl compd. (0.94 g.) refluxed 
18 hrs. in 3 0 ml. iso-PrOH contg. 0.20 g. Na and dild. with C6H6, the 
soln. washed 3 times with H20 and evapd., the sirup [0.49 g., [.alpha. ]D 
12. degree, (c 2.4, ale.)] hydrolyzed 30 min. at 100. degree, in 5 ml. 0 . IN 
H2S04 and neutralized (Ba-C03) , the soln. filtered, and evapd. gave 0.32 
g. complex mixt. contg. mainly a product, RRh 1.7, and components moving 
at the speeds of rhamnose, ribose, and glucose. The mixt. (92 
mg.) acetylated and the sirupy product crystd. (Et20-petr. ether and dil. 
MeOH) gave 49 mg. XIII, m. 87 -8 . degree . , [. alpha. ]D -5. degree, (c 1.0, 
2, 4-lutidine) . Deacetylation yielded a polyol, RRh 1.7. XVI (8 g.) 
heated 18 hrs. at 100. degree, in 100 ml. dioxane and 100 ml. cyclohexanol 
contg. 3.0 g. K and the mixt. evapd., the residual soln. neutralized with 
6N HCl and acidified with 100 ml. 0 . IN HCl in 200 ml. ale, the soln. 
refluxed 2 hrs. to remove the isopropylidene groups and neutralized with 
Ag2C03, the filtered soln. evapd. and taken up in H20, the liquid shaken 
with petr. ether and the aq. layer evapd., extd. with hot Me2C0, and the 
sirup (1.82 g.) recrystd. (Me2CO-Et20 and Me2C0) yielded XIV, m. 
80-1 . degree . , [.alpha. ]D -7. 5. degree. (C 1.0, satd. borax). D-Altrose 

(22 

g.) heated 1 hr. at 100. degree, in 100 ml. Ac20 contg. 10 g. NaOAc and 

the 

mixt. added with stirring to ice H20, kept 3 hrs. and extd. with C6H6, 

the 

ext. washed 3 times with H20, and evapd. gave 2 7 g. pentaacetate . The 
sirup taken up in 250 ml. CHC13, kept 6 hrs. at room temp, with 250 ml. 
AcOH satd. with HBr and added with stirring to ice H20, the washed and 



MeOH 



dried CHC13 layer filtered, and evapd. gave 26 g. sirupy crude 
2 , 3 , 4 , 6-tetra-O-acetyl-D-altrosyl bromide. The sirup in 60 ml. AcOH 
stirred at -5. degree, with 60 ml. AcOH and 120 ml. H20 contg. 28 g. Zn 
dust and the mixt . warmed to 20. degree., stirred overnight and extd. with 
C6H6, the ext. washed 3 times with H20, and evapd. gave 4.1 g. sirupy 
3 , 4 , 6-tri-O-acetyl-D-altral . The sirup hydrogenated 3 hrs . in 25 ml. 

with 100 mg. Pt02 at 20. degree. /I atm. and the mixt. kept 2 hrs. with 100 
mg. Na, the deacetylated product evapd., and the sirup (1.96 g.) 
fractionated on cellulose gave 80 mg. material, crystd. (EtOAc) to give 
authentic dihydro-D-altral , m. 105 -6 . degree . , [. alpha. ]D 72. degree, (c 
0.9, H20) . 
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AB The synthesis of cyclic ADP-carbocyclic-ribose (2) , as a stable 
mimic for cyclic ADP-ribose, was investigated. Construction of 
the 18-membered backbone structure was successfully achieved by 
condensation of the two phosphate groups of 19, possibly due to 
restriction of the conformation of the substrate in a syn-form using an 
8-chloro substituent at the adenine moiety. SN2 reactions between an 
optically active carbocyclic unit 8, which was constructed by a 

previously 

developed method, and 8-bromo-N6-trichloroacetyl-2 ' , 3 * -O- 
isopropylideneadenosine 9c gave N- 1 -carbocyclic derivative, which 
was deprotected to give 5'-5"-diol derivatives 18. When 18 was treated 
with P0C13 in P0(0Et)3, the bromo group at the 8-position was replaced to 
give N-l-carbocyclic-8-chloroadenosine 5 5 " -diphosphate derivative 19 in 
43% yield. Treatment of 19 with 1- (3 -dimethyl ami nop ropyl) -3 - 
ethylcarbodiimide hydrochloride gave the desired intramolecular 
condensation product 20 in 10% yield. This is the first chemical 
construction of the 18-membered backbone structure containing an 
intramolecular pyrophosphate linkage of a cADPR-related compound with an 
adenine base. 

2000232693 MEDLINE 
20232693 PubMed ID: 10772708 

Nucleosides and nucleotides. 192. Toward the total 
synthesis of cyclic ADP-carbocyclic-ribose. 
Formation of the intramolecular pyrophosphate linkage by a 
conformation-restriction strategy in a syn-form using a 
halogen substitution at the 8-position of the adenine 
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AB With the use of PMR the ribose conformations have been studies 

in the temperature range -60 to +4 0 degrees C in ND3 solutions of 

adenosine (A) , guanosine (G) , inosine (I) , xanthsine (X) , 

purineriboside (PR) , 2 -aminopurineriboside (2amPR) , N6- 

isopentenyladenosine (N6ipA) , 8 -bromoadenosine (iA) , and 

isopropylideneguanosine (iG) . The aanlysis is based on the 

two- state S in equilibrium N model of the ribose moiety proposed 

by Altona and Sundaralingam. The compounds studied can be classified into 



two groups: 1 . A, I, G, X, PR, 2amPR, N6ipA, and T show a small 
temperature dependence of thnd F have a stronger temperature dependence 
and [S] approximately 0.8. Within these two groups the similarities 
observed are greater than observed in the solid state. Some thermodynamic 
conclusions about the S in equilibrium N and the syn in equilibrium anti 
equilibria are presented. The results support the previously proposed 
correlation of the S state of the ribose with the syn 
conformation of the base and of the N state of the ribose with 
the anti conformation of the base. Furthermore, it is derived that the gg 
rotamer is correlated with the S state of the ribose and 
therefore stabilizes the syn conformation of the base. 
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AB Two adenosine molecules are connected via their ribose 

moieties by transacetalation with 2 , 2 , 5, 5 -tetraethoxyhexane , yielding 

diastereoisometric bis (isopropylidene adenosine) 

compounds with S,S- (la) or R, S -configurated (lb) acetal carbons. The 

S,S 

isomer shows high hypochromicity and a pronounced positive Cotton effect, 
which implies strong stacking interactions. The stacking of lb is less 
pronounced. Both isomers are substrates for mammalian [calf intestine] 
adenosine deaminase. Whereas compound la is slowly deaminated due 
to steric hindrance and stacking interactions, the diastereoisomer lb is 

a 

much better substrate for the enzyme. Because of the difference in 



configuration in lb the adenosine moieties are processed 

stepwise. Moreover, isomer lb is a strong competitive inhibitor for the 

deamination of adenosine by the enzyme. 
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AB 2 ' , 3 ' -O-Isopropylideneadenosine is a nucleoside in which the 

ribofuranose group is cyclized at the 0(2') and 0(3') atoms. IPLA 
crystallizes in the orthorhombic space group P212121 with cell constants 

a 

= 20.957 (8), b = 17.134 (7), c = 7.940 (3) . ANG . . There are 2 
independent 

molecules in the asymmetric unit. The intensities of 2663 independent 
reflections were measured on a Picker FACS-I dif f ractometer . The 
structure 

was solved by direct methods and refined by full-matrix least-squares 
techniques to a conventional R of 0.063. There are substantial 
differences 

in conformation between the 2 independent molecules. The ribofuranose 



ring 



is 



rings . 



of molecule A is essentially planar and the dioxolane ring assumes the 
C(6')endo, O(2')exo pucker. The conformation about the C(4')-C(5') bond 

gauche+ (.PSI. = 53 . 6 .degree . ) . In contrast, the ribofuranose group of 
molecule B exhibits the unusual 3T4 twist while the dioxolane ring is 
puckered in the C(3 ! ) endo, 0(3') exo mode. The conformation about the 
C(4 , )-C(5) bond is trans (.PSI. = 174 . 5 . degree .) . Both nucleosides are 
observed in the anti glycosyl conformation, .chi. = 10.5 and 15. 9. degree, 
in molecules A and B, respectively. The molecular packing is dominated by 
the self -pairing of the adenine bases which forms a H-bonding network in 
the ac plane involving the atoms N(l), N(6) and N(7) of the adenine 
s . 

The bases of molecules A and B are partially overlapped and there are 
close contacts between the ribose ring O of molecule B and the 
imidazole moiety of the screw-related molecule A. 
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AB The present invention concerns novel C2 , 5 ' -disubstituted and 
N6 ' , C2 , 5 ' -trisubstituted adenosine derivs . I wherein, W 

represents an oxygen or sulfur atom; Rl represents a lower alkyl or lower 
cycloalkyl; R2 represents a halogen, lower alkenyl, lower alkynyl or 

lower 

alkyl idenehydrazino; R3 represents lower alkyl, lower cycloalkyl, 
(ar) alkyl, aryl or anilide; said cycloalkyl aryl and (ar) alkyl may be 
substituted with one or more substituent selected from halogen, hydroxy, 
hydroxyalkyl; or a salt of said compd. and their different uses. These 
adenosine derivs. were found to be potent adenosine 

receptor agonists and thus are of a therapeutic value in the treatment 

and 

prophylaxis of diseases and disorders affected by adenosine 
receptor agonists. Thus, 5 1 -deoxy- -2-iodo-5 ' -ethylthioadenosine was 
prepd. and tested in vivo as human adenosine receptor agonist. 
The ability of title compds . to either stimulate cAMP prodn. through 

human 

adenosine A2A receptors expressed in CHO cells or inhibit the cAMP 
prodn. in human adenosine A3 receptors expressed in HEK 2 93 
cells was assessed. 
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AB NMR data confirms that for 2 1 , 3 1 -O-isopropylidene derivs. of 

adenosine 5 • -carboxylic acid the most probable conformation is 
C4'-endo, 04*-exo, and Cl'-endo. Compds . of this series are 

characterized 

principally by a syn-conf ormation of the heterocycle around the 
N-glycosidic bond relative to the ribose fragment of the mols. 
CD data confirmed that conformations are stabilized by a spatial 
convergence of the N3 heterocyclic atom and the carboxyl group. 



ACCESSION NUMBER: 
DOCUMENT NUMBER : 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 



1989:24223 CAPLUS 
110:24223 

Conformational analysis of 8-substituted 
isopropylidene derivatives of 
adenosine-5 1 -carboxylic acid 

Timoshchuk, V. A.; Ermolenko, T. M. ; Akhrem, A. A. 

Beloruss. Inst. Epidemiol. Mikrobiol .,. Minsk, USSR 

Zhurnal Organicheskoi Khimii (1988), 24(6), 1214-20 

CODEN: ZORKAE ; ISSN: 0514-7492 

Journal 

Russian 



L23 
AB 



ANSWER 3 7 OF 76 



CAPLUS COPYRIGHT 2 002 ACS 
In rat liver homogenates 2 ' , 3 ' -O-isopropylideneadenosine was 
deaminated to 2 ' , 3 ' -O-isopropylideneinosine . Adenosine 
was deaminated to a greater extent and rate . Adenosine was 
metabolized to hypoxanthene and ribose 1 -phosphate, whereas the 
isopropylidene group was not split from 
isopropylideneinosine . 
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I, 2"-S, 5 M -S 

II, 2 M -R, 5"-S 



AB Two adenosine mols. were connected via their ribose 

moieties by transacetalation with 2 , 2 , 5 , 5-tetraethoxyhexane, yielding 
diastereoisomeric bis (isopropylideneadenosine) compds . with 
S,S-(I) or R,S- (II) acetal carbons. I shows high hypochromic ity and a 
pronounced pos . Cotton effect, which implies strong stacking 

interactions . 

The stacking of II is less pronounced. Both isomers are substrates from 
mammalian adenosine deaminase (EC 3.5.4.4). Whereas I is slowly 
deaminated due to steric hindrance and stacking interactions, I is a much 
better substrate for the enzyme. Because of the difference in 
configuration in II the adenosine moieties are processed 
stepwise. Moreover, II is a strong competitive inhibitor for the 
deamination of adenosine by the enzyme. 
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AB Ribose conformations were studied at -60 to +4 0. degree, in ND3 



solns . of adenosine, guanosine, inosine, xanthosine, 
purineriboside , 2 -aminopurineriboside , N6 - isopentenyladenosine , 
8-bromoadenosine, 8 -bromoguanosine , formycin B, tubercidin, 
isopropylideneadenosine , and isopropylideneguanosine 

with PMR based on the two- state model which was correlated with the syn 
and anti conformations of the base. 
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Proton Tl measurement with the Fourier transform method combined with 
quenching of dipolar coupling through selective D substitution was used 

elucidate intra- and intermol . interactions in soln. , of 2 ' , 3 1 -0- 
isopropylideneadenosine . Av. distances between H-8 and 
ribose protons were detd. in combination with carbon- 13 Tl 
measurement. The method is compared with the nuclear Overhauser effect. 
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The conformations of both diastereoisomers of 2 ' , 3 ' -O-benzylideneuridine, 
2 • , 3 ■ -0- [4- [N- (2-chloroethyl) -N -methyl amino] benzylidene] uridine, and 
2 ' , 3 ' -0- [4- [N- (2-chloroethyl) -N-methylamino] benzylidene] adenosine 
were studied in comparison with the conformations of 2',3'-0- 
isopropylideneuridine, (I) 2 1 , 3 1 -O- isopropylideneadenosine 
(II) , uridine, and adenosine by PMR. The Ph group at C-2 of the 
dioxolane ring in each diastereoisomeric benzylidene nucleoside occupied 
the axial position. CD spectra showed that this was due to electrostatic 
interaction with the heterocyclic base residue. The conformation of the 
ribose moiety of the benzylidene nucleosides differed from that of 
the isopropylidene analogs. The Cs -conformation of 
ribose was characteristic of trans -benzylideneuridines and of I 
and II. 
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AB Title compds. are prepd. from D-ribonucleosides (I) and ketones in the 

presence of POC13 catalyst, which makes possible the reaction even in the 
presence of H20. The I:POC13 ratio is from 1:1.5 to 1:7, the H20:POC13 
ratio is from 0.5:1 to 3:1. Thus, 2 g. guanosine (II) is dissolved with 
stirring in 120 cc . Me2CO contg. 4.1 g. POC13, kept 3 hrs . , and poured 
slowly in 500 cc . iced H20, the soln. adjusted to pH 8 with 10N Na2C03 

and 

coned., the Me2CO removed, pH adjusted to 6 using HCl, the mixt . 
filtered, 

and the residue recrystd to yield 70% 2 ' , 3 ' -0- 
isopropylideneguanosine (III) . Better yield is obtained as 
follows: 2 g. II is dissolved in small portions with stirring at 
30. degree, in 80 g. Me2C0 contg. 1.% H20 and 4 g. POC13, the mixt. 
stirred 

1 nr., pH adjusted to 9 with 2 . 5N Na2C03, the mixt. filtered, the residue 
washed with 50% Me2CO, the filtrate and the washed Me2CO united, and the 
mixt. coned, in vacuo, cooled, adjusted to pH 6.8 with 2N HCl, and 
filtered. The residue is washed with H20 and dried to obtain III, m. 
300. degree., yield 95%. Similarly, 2 ' , 3 ' -O-isopropylidenes (% 

yield and m.p. given): with adenosine (99, 216 . degree .) / 
cytidine (98, 224 . degree .) ; uridine (99, 161 . degree .) , are prepd. 
Similarly prepd. are 2 ' , 3 1 -O-isobutylideneinosine (85% yield, m. 
274 -7 . degree .) , and adenosine, II, cytidine and uridine 

2 * , 3 1 -O-isobutylidenes with 90, 57, 93, and 99%, resp. yields; and 
2 ' -3 -O-cyclohexylideneinosine (88% yield, m. 283 -6 . degree .) . 
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AB Me 2, 3-isopropylidene-D-ribofuranoside (I) (5 g.) in 50 cc. 

xylene, treated with 2 0 g. KOH and 4 g. PhCH2Cl and stirred 4 hrs. at 
80. degree., gives 6 g. of the 5-benzyl deriv. (II), b. 

95 -100. degree. /10 -4 

(bath), [. alpha. ]D17 -36 .+-. 2. degree. (CHC13, c 1.3); 2 g. I in 1 cc. 
ether, added to 60 cc. liquid NH3 and treated with 0.2 5 g. Na and then 
with 1.7 cc. PhCH2Cl, gives 1.6 g. II. II (2.3 g.) and 50 cc. 0.05 N 50% 
aq. EtOH-HCl, refluxed 3 hrs., give 1.6 g. 5 -benzyl -D-ribof uranose (III), 
pale yellow sirup, [.alpha. ]D18 -8. 5. degree. (EtOH, c 1.5). Ill (3.8 g.) 
in 0.25 cc. dioxane and 5 cc. coned. HCl (d. 1.19) at 0. degree., treated 
with 3 cc. EtSH and the crude sirup (3 g.) acetylated in C5H5N, gives 1.3 



NH4C1 (0.3 g. 
.6 g. V in 270 

(8.8 g.) 
, 4.3 g. of the 



cc . 



g. 2,3,4-triacetyl-5-benzyl-D-ribose di-Et mercaptal (IV), b. 
170-80. degree. /10-4 mm. (bath), [. alpha. ]D18 9. degree. (CHC13, c 0.87); 
decompn. of 3.7 g. with 8 g. yellow HgO and 9 g. HgC12 in Me2CO gives 2. 
g. 2,3,4-triacetyl-5-benzyl-D-ribose (V), b. 150 . degree . /10 -2 
mm. (bath), [.alpha. ]D17 -4. 2. degree. (CHC13, c 0.65). 
11.4 g. 4 , 6-diamino-2- (methylmercapto)pyrimidine, and 6, 
abs. EtOH, kept 24 hrs . at room temp., the yellow glass 
deacetylated (2 days) with MeOHNH3 (satd. at O.degree.), 
sirup in 100 cc . C5H5N added to neutralized 2 , 5-C12C6H3N2C1 , and the azo 
compd. acetylated and chromatographed on A1203, give 6-amino-4- (2 , 3 - 
diacetyl-5-benzyl-D-ribofuranosidamino) -5- (2 , 5 -dichlorophenylazo) -2- 
(methylmercapto) pyrimidine (VI), an orange-yellow powder, m. about 
90. degree., [. alpha. ]D16 660 .+-. 60. degree. (CHC13, c 0.048); reduction 
of VI with Zn and AcOH in AcOEt, reaction with HCS2H, cyclization with 
MeONa, acetylation, and boiling 2 hrs. with Raney Ni , give 
adenosine (as the picrate) . 

1950:7406 CAPLUS 
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Synthesis of purine nucleosides. XXIII. A new 
synthesis of adenosine 

Kenner, G. W. ; Taylor, C. W. ; Todd, A. R. 
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J. Chem. Soc. (1949) 1620-4 
Journal 
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